acterisation was based on Eisenback et al. (1981) , Jepson (1987) and Hirschmann (1985 Hirschmann ( , 1986 . Esterase patterns of at least 20 females per isolate (tubes with one, three and five females) were obtained electrophoretically according to Esbenshade and Triantaphyllou (1985a, b) and Pais et al. (1986) with some modifications. Analysis of malate dehydrogenase (MdH) activity was done only for M. chitwoodi isolates in order to confirm the presence/absence of M. fallax. Electrophoresis was done using the Mini-Protean II system (Bio-Rad).
RKN isolates were found in 20 of the 210 samples analysed (Table 1) . Morphological analysis of the perineal patterns revealed that 14 isolates (PM11, PM116, PM125,  PM180, PM184, PM187, PM190, PM192, PM199,  PM210, PM215, PM218, PM237, PM240) presented characteristics similar to those of the four most common RKN species, viz., M. arenaria, M. hapla, M. incognita and M. javanica . Perineal patterns of six isolates (PM4, PM5, PM29, PM56, PM193, PM241) presented great variability and could not be identified using this character.
Eleven protein bands, corresponding to different esterase activity regions, were detected and related to six distinct esterase phenotypes on the basis of single bands or band combinations. Of the isolates, 80% displayed esterase phenotypes associated with the four most common RKN species (M. arenaria, M. hapla, M. incognita, M. javanica) . The most prevalent esterase phenotype detected was phenotype I1 (M. incognita) which was found in ten isolates. Phenotype S2-M1 = Hi3 (M. hispanica) was detected in four isolates, three of which contained mixed iso- 
Setúbal (44) The highest percentage of fields infested with RKN was found in Madeira. This may be explained by local agricultural practices where potatoes are cultivated in the mountains in small fields, mainly for home consumption, but alongside seed potatoes produced by the farmers. Nematodes are easily carried from one field to another by surface water and wind. Another contributing factor is that many of the crops used in crop rotation, such as sweet potatoes, are good hosts for most of the Meloidogyne species that attack potato. The temperatures in Madeira are also more favourable for Meloidogyne development than those of the continental part of Portugal, being higher for most of the year.
The presence of M. chitwoodi, a species with quarantine status (Anon., 2000 (Anon., , 2005 , may be an additional problem for farmers and potato growers as it can cause severe tuber damage, making tubers unsuitable for consumption or processing (Janssen et al., 1997; Waeyenberge & Moens, 2001; Karssen, 2002) . Seed potatoes are the most likely source for the introduction of this species.
In view of the aggressiveness (Rf (reproduction factor) = 101.00 and 97.70 in potato cvs Diana and Baraka, respectively) demonstrated by M. hispanica to potato (Maleita et al., 2005) , management of this species should be considered when implementing integrated pest management programmes in potato-growing areas where environmental conditions and cultural practices may favour its development.
Accurate identification of Meloidogyne spp. isolates in potato fields is important for quarantine purposes and to implement effective integrated management programmes. It is also important to avoid dissemination of RKN throughout the potato-growing areas of the country and special care should, therefore, be taken regarding clean seed potato production as tubers may be symptomless yet still carry females and eggs capable of infesting new fields (Jatala et al., 1982; Vovlas et al., 2005) .
In our survey RKN was found co-existing with PCN in eight of the fields sampled. Global climatic changes may
